Although the incidence of postbulbar duodenal ulcers is low, many complications occur, such as hemorrhage, stenosis and perforation, and there are many points to be paid attention to with regard to its pathology. A high acid level has been pointed out as a cause, but this is not conclusive, and its association with Helicobacter pylori (Hp) infection is also unclear. We investigated chronic cases excluding acute cases such as acute duodenal mucosal lesion we encountered between 2001 and 2015. Five cases corresponded, accounting for 1.4% of all chronic duodenal ulcer cases, and there were more male patients (four patients were male), as previously reported. All cases were solitary punched-out ulcer on the medial side near the superior duodenal flexure, and many complications were observed such as melena in all patients, narrowing in 2, and penetration in 1. No specific pathology, such as Crohn's disease, vasculitis, or Zollinger-Ellison syndrome, was noted, no patient was previously medicated with NSAIDs or low dose aspirin, and 3 patients were infected with Hp. All cases were healed by proton pump inhibitor administration or gastric acid secretion-suppressing treatment with selective proximal vagotomy. Recurrence after Hp eradication occurred in all of the 3 Hp-infected patients, suggesting that involvement of Hp in the cause of disease is unlikely.
Introduction
Postbulbar duodenal ulcer (postbulbar ulcer) is defined as an ulcer developing in the duodenum deeper than Kerckring's fold on contrast imaging and distal to the superior duodenal flexure on endoscopy [1] . Reportedly, many complications occur, such as hemorrhage, stenosis, and perforation, although the incidence of the ulcer is low [2] [3] [4] [5] . A high acid level has been suggested as a cause [1] , but many points remain unclear, and the association with Helicobacter pylori (Hp) infection has not been clarified. We investigated cases we encountered in a recent.
Case Reports
The following items were investigated in chronic open cases excluding acute cases such as acute duodenal mucosal lesion encountered at our department and related institutions between 2001 and 2015 (15 years): The incidence, sex difference, age, symptoms, underlying disease, Hp infection, NSAID-low dose aspirin (LDA) medication history, ulcer properties, accompanying lesions, development site, endoscopic gastric mucosal atrophy (by Kimura-Takemoto classification), serum gastrin level, complications, treatment, and course.
Five cases corresponded, accounting for 1.4% of all chronic open duodenal ulcer cases (involving bulbar ulcer cases). Four and one patient were male and female, respectively, and 1, 1, 1, and 2 patients were in their 10 s, 20 s, 40 s, and 70 s, respectively. The symptoms were epigastralgia and melena in all patients, and none of them had a specific underlying disease (Table 1) . Three patients were infected with Hp, and none of them were medicated with NSAIDs-LDA.
The lesion was a solitary oval punched-out ulcer located on the medial side near the superior duodenal flexure in all cases, and no accompanying lesion was noted on endoscopy in any case ( Table 2) . Atrophy of the gastric mucosa was endoscopically mild even in the cases with Hp infection. The serum gastrin level was within the normal range in all patients. Regarding complications, hemorrhage was noted in all 5 cases, and penetration into the gallbladder and narrowing of the lumen were noted in 1 and 2 cases, respectively ( Table 3) . Four of the 5 cases were healed by proton pump inhibitor (PPI) administration. Penetration into the gallbladder was confirmed in the remaining one case. This case was Hp-negative and resistant to PPI, and therefore treated with cholecystectomy, closure of the ulcer region, and selective proximal vagotomy (SPV), and the healing state after surgery was maintained without PPI administration. In the 3 
Case Presentation
Case 1 On histopathological examination of a biopsy specimen collected from the ulcer margin, only erosive duodenal mucosa was noted without significant findings.
After PPI administration, the ulcer scarred (Figure 1 
Discussion
No studies on postbulbar ulcers have been reported recently. According to old reports, the incidence was 5% -1% [2] [3] in autopsied cases in other countries, being relatively high, but it was only 0.73% [6] on endoscopy in Japan. In our study, the frequency was also low and it accounted for only 1.4% of all duodenal ulcer cases. The male/female ratio was 23.1 [7] in other countries and 26.1 [8] in Japan, showing a high incidence in males. Four patients were male, accounting for 80%, in the present study. The mean age with a high incidence is 45.5 -54.9
years old [1] [2] in Western countries and 59.8 years old [9] in Japan, and these were higher than that of the bulbar duodenal ulcer (bulbar ulcer) patients. The ages ranged widely in our study and there was no specific age with a high incidence. Reportedly, epigastralgia is the most frequent symptom of postbulbar ulcer, followed by right hypochondralgia, and some cases are asymptomatic [1] [3] [6] [9] . In our study, the main symptoms were epigastralgia and melena in all patients. The reported most frequent development site is the medial region near the superior duodenal flexure, followed by the medial side of this region over the main duodenal papilla [10] , and all cases developed in the former in our study.
Regarding the ulcer properties, many lesions are reportedly oval and solitary, the shape is large and deep in the acute phase in many cases [11] . The property of our cases was similar. Postbulbar ulcers are frequently complicated by hemorrhage, stenosis, and perforation, and this is considered to be due to the anatomy of this region: abundant blood vessels and thin wall [1] [3] [5] . The reported frequency of hemorrhage is 37% -86%, being higher than that for bulbar ulcers
, complete stenosis is rare, narrowing is frequently observed [4] [12], and the frequency of free perforation is low compared with that for bulbar ulcers, but the frequency of penetration is high because of the positional relationship with the surrounding organs [3] [4] [7] [12]. In our study, hemorrhage was noted in all patients (100%) narrowing was noted in 2 (40%), and penetration into the gallbladder was noted in 1 (20%).
A high acid level is considered to be the cause of postbulbar ulcers, and the causes other than acid include NSAIDs and ischemia due to serious underlying disease [2] [4]. Crohn's disease, Behçet's disease, vasculitis, viral infection, and
Zollinger-Ellison syndrome (ZES)which is a state with a morbidly high acid level, have been pointed out as rare pathologies to be differentiated from [2] [4]. In the present study, no specific underlying disease, such as Crohn's disease, was noted. ZES was also negative based on the serum gastrin level, and no patient had been treated with oral NSAIDs-LDA.
In postbulbar ulcer patients, normally, the fundus gland region is wide compared with the pyloric gland region, suggesting the presence of a high acid level within the physiological range due to a high number of gastric parietal cells [13] . 
Conclusion
The amount of gastric acid secretion in Japanese people is likely to increase due to reduction of the Hp infection rate and an increase in fat intake. It will be interesting to see how the incidence of postbulbar ulcer changes in Japan.
